WHAT IS CLAIMED IS: 
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1 . ’S^An electron beam apparatus comprising an 
electron source having an electron-emitting device, an 
electrode forvcontrolling an electron beam emitted from 
said electron source, a target to be irradiated with an 


electron beam emit 


spacer arranged be 


'from said electron source and a 


said electron source and said 


electrode, characterized, in that: 

said spacer has a semiconductor film on the 
surface thereof that is electrically connected to said 
electron source and said electrode. 


2 . An electron beam apparatus according to claim 
1, wherein said Electron source includes a plurality of 
electron-emitting devices wired by wiring and said 
semiconductor film oX the surface of said spacer is 
electrically connected\to said wiring and said 
electrode. \ 


3. An electron beam apparatus according to claim 


1, wherein said electron 


le includes a plurality of 


electron-emitting devices wirecr 


wiring and said 


spacer is arranged between said wiring and said 
electrode, said semiconductor filraSon the surface of 
said spacer being electrically connected to said wiring 
and said electrode. \ 
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4. \An electron beam apparatus according to claim 
1, wherein\ said electron source includes a plurality of 
electron-emitting devices wired by wiring and said 
spacer is a rectangularly parallelepipedic and arranged 
between said wiring and said electrode in such a way 
that the longitudinal direction thereof is in parallel 
with said wiring ,\ said semiconductor film on the 

sur -^ ace said spicer being electrically connected to 
said wiring and said electrode. 


5 . An electron beam apparatus according to claim 
1, wherein said electroia source includes a plurality of 
electron-emitting devices wired by wiring and said 
electrode is arranged on said target, said 
semiconductor film on the idrf^ce of said spacer being 


electrically connected to/ s< 
electrode. 


wiring and said 


6 . An electron beam apparatus according to claim 
1, wherein said electron source Includes a plurality of 
electron-emitting devices wired by wiring and said 
electrode is arranged on said targdt, said spacer being 
arranged between said wiring and said electrode, said 
semiconductor film on the surface of \aid spacer being 
electrically connected to said wiring knd said 


electrode . 
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I ron beam apparatus according to claim 

.ectron source includes a plurality of 
devices wired by wiring and said 
iged on said target, said spacer being 
illelepipedic and arranged between 
lid electrode in such a way that the 
:tion thereof is in parallel with said 
:onductor film on the surface of said 
rrically connected to said wiring and 


8 . An electron beam apparatus according to claim 
1, wherein said electron source includes a plurality of 
electron-emitting devices wired by a plurality of 
row-directed wirings and a plurality of column-directed 
wirings to form a matrMff”wiring structure and said 
semiconductor film onytra/ surface of said spacer is 
electrically connected t A at least one of said 
row-directed wirings or said column-directed wirings 
and to said electrode. \ 


9 . An electron beam apparatus according to claim 
1, wherein said electron source includes a plurality of 
electron-emitting devices wired by a plurality of 
row-directed wirings and a plurality of column-directed 
wirings to form a matrix wiring Structure and said 


spacer is arranged between at least one of said 



row-directed wirings or said column-directed wirings 
and said electrode, said semiconductor film on the 
surface of said spacer being electrically connected to 
at least one of said row-directed wirings or said 
column-directed firings and to said electrode . 

10. An electron beam apparatus according to claim 
1, wherein said electron source includes a plurality of 
electron-emitting devices wired by a plurality of 
row-directed wirings and a plurality of column-directed 
wirings to form a matrix\wiring structure and said 
spacer is rectangularly pchrallelepipedic and arranged 
between at least one of sard row-directed wirings or 
said column-directed wirings and said electrode in such 
a way that the longitudinal direction thereof is in 
parallel with said wirings, aaON semiconductor film on 
the surface of said spacer fc/einsn electrically connected 
to at least one of said row-directed wirings or said 
column-directed wirings and to said electrode. 

11. An electron beam apparatus according to claim 
1, wherein said electron source includes a plurality of 
electron-emitting devices wired by a plurality of 
row-directed wirings and a plurality of column-directed 
wirings to form a matrix wiring structure and said 
electrode is arranged on said target, said 
semiconductor film on the surface of said\ spacer being 
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electrically connected to at least one of said 
row-direcxed wirings or said column-directed wirings 
and to saick electrode. 


12. An electron beam apparatus according to claim 
1, wherein said\ electron source includes a plurality of 
electron-emitting devices wired by a plurality of 
row-directed wirings and a plurality of column-directed 
wirings to form a matrix wiring structure and said 
electrode is arranged on said target, said spacer being 
rectangularly paralleCLepipedic and arranged between at 
least one of said row-uirected wirings or said 
column-directed wirings^ and said electrode in such a 
way that the longitudinal direction thereof is in 
parallel with said wirings, said semiconductor film on 


the surface of said spaci 


keing electrically connected 


to at least one of said Njrowytlirected wirings or said 
column-directed wirings andrto said electrode. 


13. An electron beam apparatus according to any 
of claims 1 to 12, wherein said semiconductor film has 
a surface electric resistance loetween 10 s [Q/D] 
and 10 12 [Q/d] . \ 


14. An electron beam apparatus according to any 
of claims 1 to 12, wherein a plurality of spacers are 
arranged. \\ 
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15. An electron beam apparatus according to any 
of claims l\to 12, wherein said electrode accelerates 
electron beam emitted from said electron source. 

16. An electron beam apparatus according to any 
of claims 1 to 12, wherein said electron-emitting 
device is a cold cathode device. 

17. An electron beam apparatus according to any 
of claims 1 to 12, wtierein said electron-emitting 
device has an electroopnductive film including an 
electron-emitting region between a pair of electrodes. 

18. An electron beam apparatus according to any 

of claims 1 to 12, wherein said electron-emitting 
device is a surface conchactiiOTa electron-emitting 
device. / \ 

19. An electron beam apparatus comprising an 

electron source having an electron-emitting device, an 
electrode for controlling an electron beam emitted from 
said electron source, a target to be irradiated with an 
electron beam emitted from said electron source and a 
spacer arranged between said electron source and said 
electrode, characterized in that: \ 

said spacer has a semiconductor film on the 
surface thereof that is electrically! connected to said 
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electron source and said electrode and is provided with 
abutting Viembers arranged at the abutments of said 
spacer and\said electron source and said electrode. 

20. An electron beam apparatus according to claim 

19, wherein sam electron source includes a plurality 
of electron-emitting devices wired by wiring and said 
semiconductor filni on the surface of said spacer is 
electrically connected to said wiring and said 
electrode- \ 

21. An electron beam apparatus according to claim 

19, wherein said electron source includes a plurality 
of electron-emitting devices wired by wiring and said 
spacer is arranged between Wid wiring and said 
electrode, said semiconductor film on the surface of 
said spacer being electrZcal^V connected to said wiring 
and said electrode. V \A 

22. An electron beam apparatus according to claim 
19, wherein said electron source includes a plurality 
of electron-emitting devices wired\by wiring and said 
spacer is a rectangularly parallelepipedic and arranged 
between said wiring and said electrode in such a way 
that the longitudinal direction thereof is in parallel 
with said wiring, said semiconductor film on the 
surface of said spacer being electrically connected to 
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said wiring <knd said electrode. 

23 . An electron beam apparatus according to claim 

19, wherein said electron source includes a plurality 
of electron-emitring devices wired by wiring and said 
electrode is arranged on said target, said 
semiconductor filmlon the surface of said spacer being 
electrically connected to said wiring and said 
electrode. \ 

24. An electron peam apparatus according to claim 

19, wherein said electron source includes a plurality 
of electron-emitting devices wired by wiring and said 
electrode is arranged on\ said target, said spacer being 
arranged between said wining and said electrode, said 
semiconductor film on the\surface of said spacer being 
electrically connected to/said] wiring and said 
electrode. ( \ 

25. An electron beam apparatus according to claim 
19, wherein said electron source includes a plurality 
of electron-emitting devices wired by wiring and said 
electrode is arranged on said target, said spacer being 
rectangularly parallelepipedic \and arranged between 
said wiring and said electrode dm such a way that the 
longitudinal direction thereof is in parallel with said 
wiring, said semiconductor film qn the surface of said 


\ 




A 


.36 - 


spacer being electrically connected to said wiring and 
said electrode. 
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An electron beam apparatus according to claim 


19, wherein said electron source includes a plurality 
of electron-emitting devices wired by a plurality of 
row-directed wirings and a plurality of column-directed 
wirings to form -aXmatrix wiring structure and said 
semiconductor filmVm the surface of said spacer is 
electrically connected to said row-directed wirings or 
said column-directed wirings and said electrode. 


27. An electron beam apparatus according to claim 
19, wherein said electron\saurce includes a plurality 
of electron-emitting devAces^wired by a plurality of 
row-directed wirings anci a fh/urality of column-directed 
wirings to form a matrix wiring structure and said 
spacer is arranged between saVd row-directed wirings or 
said column-directed wirings ahd said electrode, said 
semiconductor film on the surface of said spacer being 
electrically connected to said row-directed wirings or 
said column-directed wirings, whichever appropriate, 
and said electrode. \ 


28. An electron beam apparatus\ according to claim 
19, wherein said electron source includes a plurality 
of electron-emitting devices wired by \a plurality of 




row-directed wirings and a plurality of column-directed 
wirings "to form a matrix wiring structure and said 
spacer is a rectangularly parallelepipedic and arranged 
between said raw-directed wirings or said 
column-directed Wirings and said electrode in such a 
way that the longitudinal direction thereof is in 
parallel with said wirings, said semiconductor film on 
the surface of said\ spacer being electrically connected 
to said row-directed\ wirings or said column-directed 
wirings, whichever appropriate, and said electrode. 

29. An electron beam apparatus according to claim 
19, wherein said electron source includes a plurality 
of electron-emitting deyxces| wired by a plurality of 
row-directed wirings anp a\ plurality of column-directed 
wirings to form a matrix, wiVing structure and said 
electrode is arranged on sa^m'jtarget , said 
semiconductor film on the sunface of said spacer being 
electrically connected to said\row-directed wirings or 
said column-directed wirings amd said electrode. 

30. An electron beam apparatus according to claim 
19, wherein said electron source includes a plurality 
of electron-emitting devices wired, by a plurality of 
row-directed wirings and a pluraliw of column-directed 
wirings to form a matrix wiring structure and said 
electrode is arranged on said targetvl said spacer being 



1 


c 





- 138 - 


j=3 


C M 


frl 




I 3 

yy 

S3 !l 

n s 

t 1ST 

ly 

in 


10 


15 


rectangularly parallelepipedic and arranged between 
said row-direated wirings or said column-directed 
wirings and said electrode in such a way that the 
longitudinal direction thereof is in parallel with said 
row-directed wirings or said column-directed wirings, 
whichever appropriate, said semiconductor film on the 
surface of said spacer being electrically connected to 
said row-directed wirings or said column-directed 
wirings, whichever appropriate, and said electrode. 


31. An electron beam apparatus according to any 
of claims 19 to 30, wherein said abutting members of 
said spacer operate for vboth mechanically securing said 
spacer to said electron soutce and said electrode and 
electrically connecting the 'semiconductor film on said 


spacer to said electron sol 


:e and said electrode. 
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32. An electron bean^^pparatus according to any 
of claims 19 to 30, wherein each of said abutting 
members of said spacer include a first member operating 
for mechanically securing said spacer to said electron 
source or said electrode and electrically connecting 
the semiconductor film on said ppacer to said electron 
source or said electrode. 


33 . An electron beam apparatus according to any 
of claims 19 to 30, wherein said semiconductor film has 
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a surface elfectric resistance between 10 5 [Q/D] 
and 10 12 [CVn\. 


34. An electron beam apparatus according to any 
of claims 19 to )S0, wherein a plurality of spacers are 
arranged \ 


35. An electron beam apparatus according to any 
of claims 19 to 30, wherein said electrode accelerates 
electron beam emitted^ from said electron source. 
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An electron beam apparatus according to any 


of claims 19 to 30, wherein said electron-emitting 
device is a cold cathodex devices. 


37. An electron beam apparatus according to any 
of claims 19 to 30, wherteiA'T said electron-emitting 
device has an electroconducmve film including an 
electron-emitting region between a pair of electrodes 
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An electron beam apparatus according to any 


of claims 19 to 30, wherein said electron-emitting 
device is a surface conduction electron-emitting 
device . V 


39. An electron beam apparatus comprising an 
electron source having an electron\emitting device, an 
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electrode for controlling an electron beam emitted from 
said electron source and a target to be irradiated with 
an electron beam emitted from said electron source, 
characterized JLn that: 

it furthers comprises a spacer arranged between at 
least two electrodes adapted to have respective 
electric potentials that are different from each other 
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and said spacer has a semiconductor film on the surface 
thereof that is electrically connected to said 
electrodes and is provided with abutting members 


arranged at the aou 


electrodes . 


Lts of said spacer and said 
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40. An electrtml peam apparatus according to claim 
39, wherein said electron source includes a plurality 
of electron-emitting devices wired by wiring and one of 
said electrodes is saidlwiring. 
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41. An electron beam apparatus according to claim 
39, wherein one of said electrodes is arranged on said 


target . 


42. An electron beami apparatus according to claim 
39, wherein said electron source includes a plurality 
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of electron-emitting devices wired by a plurality of 


row-directed wirings and a plurality of column-directed 


wirings to form a matrix wiring structure and one of 




and 10 12 [Q/Dl • 
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